Effects of alkyl grafting on surface properties and blood compatibility of polyurethane block copolymers.
In order to probe the factors which affect the interaction between the surface of a multiphase polyurethane material and blood, a series of butanediol-chain-extended polyetherurethanes was synthesized. These polyurethanes contained different levels of phase separation, produced by systematically varying the hard segment chemical structure by grafting ethyl and octadecyl groups to the urethane nitrogen atom. Surface characterization using high vacuum, air-equilibrated, and water-equilibrated methods was performed. A canine ex vivo arteriovenous series shunt was used to monitor initial platelet and fibrinogen deposition on these polymers. The ex vivo response to these materials, along with contact angle and ESCA surface chemistry, was found to vary with the degree of alkyl derivatization. This study demonstrated that an increase in the degree of phase separation and also the incorporation of long chain (C18) alkyl groups can affect surface properties and improve the short-term blood compatibility of the underivatized polyurethane.